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ABSTRACT

An article of footwear is disclosed that includes an upper and
a sole structure secured to the upper. The sole structure
includes a midsole element, an upper sheet, and a lower sheet.
The midsole element has an upper surface and an opposite
lower surface. In addition, the midsole element defines a
plurality of bores extending from the upper surface to the
lower surface. The upper sheet is secured to the upper surface
and extends over at least a portion of the bores. The lower
sheet is secured to the lower surface, and the lower sheet is
positioned to correspond in location with the upper sheet and
extend under the portion of the bores.

23 Claims, 16 Drawing Sheets
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1
ARTICLE OF FOOTWEAR WITH A
PERFORATED MIDSOLE

CROSS REFERENCE OF RELATED
APPLICATION

This U.S. Patent Application is a continuation application
of U.S. Ser. No. 13/189,695, filed Jul. 25, 2011, now allowed,
which is a divisional application of U.S. Ser. No. 12/839,526,
filed Jul. 20, 2010, now U.S. Pat. No. 7,997,012, issued Aug.
16, 2011, which is a divisional of U.S. application Ser. No.
12/341,202, filed Dec. 22,2008, now U.S. Pat. No. 7,774,954,
issued Aug. 17, 2010, which is a divisional application of U.S.
patent application Ser. No. 11/036,617, filed Jan. 18, 2005,
now U.S. Pat. No. 7,475,497, issued Jan. 13, 2009, all appli-
cations being entitled Article Of Footwear With A Perforated
Midsole, such prior U.S. Patent Applications being entirely
incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to footwear. The invention
concerns, more particularly, an article of footwear with a
plurality of perforations extending in a substantially vertical
direction through a midsole.

2. Description of Background Art

A conventional article of athletic footwear includes two
primary elements, an upper and a sole structure. The upper
provides a covering for the foot that securely receives and
positions the foot with respect to the sole structure. In addi-
tion, the upper may have a configuration that protects the foot
and provides ventilation, thereby cooling the foot and remov-
ing perspiration. The sole structure is secured to a lower
surface of the upper and is generally positioned between the
foot and the ground. In addition to attenuating ground reac-
tion forces, the sole structure may provide traction and con-
trol foot motions, such as pronation. Accordingly, the upper
and the sole structure operate cooperatively to provide a com-
fortable structure that is suited for a variety of ambulatory
activities, such as walking and running.

The sole structure of athletic footwear generally exhibits a
layered configuration that includes a comfort-enhancing
insole, a resilient midsole formed from a polymer foam mate-
rial, and a ground-contacting outsole that provides both abra-
sion-resistance and traction. The midsole is the primary sole
structure element that attenuates ground reaction forces and
controls foot motions. Suitable polymer foam materials for
the midsole include ethylvinylacetate or polyurethane that
compress resiliently under an applied load to attenuate
ground reaction forces. Conventional polymer foam materi-
als areresiliently compressible, in part, due to the inclusion of
aplurality of open or closed cells that define an inner volume
substantially displaced by gas. The polymer foam materials
of the midsole may also absorb energy when compressed
during ambulatory activities.

The midsole may be formed from a unitary element of
polymer foam that extends throughout the length and width of
the footwear. With the exception of a thickness differential
between the heel and forefoot areas of the footwear, such a
midsole exhibits substantially uniform properties in each area
of the sole structure. In order to vary the properties of mid-
sole, some conventional midsoles incorporate dual-density
polymer foams. More particularly, a lateral side of the mid-
sole may be formed from a first foam material, and the medial
side of the midsole may be formed from a second, less-
compressible foam material. Another manner of varying the
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properties of the midsole involves the use of stability devices
that resist pronation. Examples of stability devices include
U.S. Pat. No. 4,255,877 to Bowerman; U.S. Pat. No. 4,288,
929 to Norton et al.; U.S. Pat. No. 4,354,318 to Frederick et
al.; U.S. Pat. No. 4,364,188 to Turner et al.; U.S. Pat. No.
4,364,189 to Bates; and U.S. Pat. No. 5,247,742 to Kilgore et
al.

Another manner of varying the properties of the midsole
involves the use of fluid-filled bladders. U.S. Pat. No. 4,183,
156 to Rudy, discloses an inflatable insert formed of elasto-
meric materials. The insert includes a plurality of tubular
chambers that extend substantially longitudinally throughout
the length of the footwear. The chambers are in fluid commu-
nication with each other and jointly extend across the width of
the footwear. U.S. Pat. No. 4,219,945 to Rudy discloses an
inflated insert encapsulated in a polymer foam material. The
combination of the insert and the encapsulating polymer
foam material functions as the midsole. Examples of addi-
tional fluid-filled bladders for footwear include U.S. Pat. Nos.
4,906,502 and 5,083,361, both to Rudy, and U.S. Pat. Nos.
5,993,585 and 6,119,371, both to Goodwin et al.

SUMMARY OF THE INVENTION

The present invention is an article of footwear having an
upper and a sole structure secured to the upper. The sole
structure includes a midsole element, a first sheet, and a
second sheet. The midsole element is formed from a polymer
foam material and has a first surface and an opposite second
surface. The midsole element extends through a portion of a
longitudinal length ofthe sole structure and from a lateral side
to a medial side of the sole structure. In addition, the midsole
element defines a plurality of bores extending through the
polymer foam material and from the first surface to the second
surface. The first sheet is secured to the first surface and
extends over at least a portion of the bores. The second sheet
is secured to the second surface, and the second sheet is
positioned to correspond in location with the first sheet and
extend under the portion of the bores.

The bores may extend in a substantially vertical direction
and exhibit a hexagonal shape, or the bores may be triangular,
square, pentagonal, or round, for example. The bores may
also form a tessellation or have an tapered structure. In some
embodiments, the dimensions of the bores vary throughout
the midsole element, and one of the bores with relatively large
dimensions may be positioned in a heel region of the footwear
and in a location that corresponds with a calcaneus bone of a
foot. The first sheet and the second sheet cover some of the
bores and seal a fluid within the bores. A portion of the bores
may also be exposed.

The first sheet and the second sheet may be positioned in a
heel region of the footwear, in a forefoot region of the foot-
wear, or adjacent one of the lateral and medial sides. In some
embodiments, the first sheet forms three discrete portions that
are respectively positioned in the heel region, at least one of
the forefoot region and the midfoot region, and the forefoot
region. The second sheet may also form three discrete por-
tions positioned to correspond in location with the three dis-
crete portions of the first sheet. The first sheet and the second
sheet may be formed from a polymer material, and the first
sheet and the second sheet may be bonded to the midsole
element. In addition, the second sheet may be an outsole.

The advantages and features of novelty characterizing the
present invention are pointed out with particularity in the
appended claims. To gain an improved understanding of the
advantages and features of novelty, however, reference may
be made to the following descriptive matter and accompany-



US 9,320,319 B2

3

ing drawings that describe and illustrate various embodi-
ments and concepts related to the invention.

DESCRIPTION OF THE DRAWINGS

The foregoing Summary of the Invention, as well as the
following Detailed Description of the Invention, will be better
understood when read in conjunction with the accompanying
drawings.

FIG. 1 is a lateral side elevational view of an article of
footwear having a midsole in accordance with the present
invention.

FIG. 2 is a top plan view of the midsole.

FIG. 3 is a bottom plan view of the midsole.

FIG. 4A is a first cross-sectional view of the midsole, as
defined by section line 4A-4A in FIG. 2.

FIG. 4B is a second cross-sectional view of the midsole, as
defined by section line 4B-4B in FIG. 2.

FIG. 5 is a lateral side elevational view of the midsole.

FIGS. 6A-6G are top plan views of portions of alternate
midsole configurations.

FIG. 6H is a bottom plan view of another alternate midsole
configuration.

FIG. 7A-7C are top plan views of midsoles having various
alternate upper sheet configurations.

FIG. 8A-8C are bottom plan views of midsoles having
various corresponding lower sheet configurations.

FIG. 9 is a lateral side elevational view of yet another
alternate midsole configuration.

DETAILED DESCRIPTION OF THE INVENTION

The following discussion and accompanying figures dis-
close an article of footwear having a sole element in accor-
dance with the present invention. Concepts related to sole
element are disclosed with reference to footwear having a
configuration that is suitable for various athletic activities,
including running, for example. The invention is not solely
limited to articles of footwear designed for running, however,
and may be applied to a wide range of athletic footwear styles
that include basketball shoes, training shoes, walking shoes,
hiking shoes and boots, tennis shoes, volleyball shoes, soccer
shoes, and football shoes, for example. In addition to athletic
footwear, concepts related to the invention may be applied to
footwear that is generally considered to be non-athletic (e.g.,
dress shoes, sandals, and work boots) or footwear serving a
medical or rehabilitative purpose. Accordingly, one skilled in
the relevant art will appreciate that the concepts disclosed
herein apply to a wide variety of footwear styles, in addition
to the specific footwear style discussed in the following mate-
rial and depicted in the accompanying figures.

An article of footwear 10, as depicted in FIG. 1, includes an
upper 20 and a sole structure 30 that are suitable for a variety
of athletic activities, including running, for example. Upper
20 has a generally conventional configuration incorporating a
plurality of material elements (e.g., textiles, foam, and
leather) that are stitched or adhesively bonded together to
form an interior void for securely and comfortably receiving
a foot. The material elements may be selected and located
with respect to upper 20 in order to selectively impart prop-
erties of durability, air-permeability, wear-resistance, flex-
ibility, and comfort, for example. In addition, upper 20 may
include a lace that is utilized in a conventional manner to
modify the dimensions of the interior void, thereby securing
the foot within the interior void and facilitating entry and
removal of the foot from the interior void. The lace may
extend through apertures in upper 20, and a tongue portion of
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upper 20 may extend between the interior void and the lace.
Accordingly, upper 20 may exhibit a substantially conven-
tional configuration within the scope of the present invention.

For reference purposes in the following material, footwear
10 may be divided into three general regions: a forefoot
region 11, a midfoot region 12, and a heel region 13, as
defined in FIG. 1. Forefoot region 11 generally includes por-
tions of footwear 10 corresponding with the toes and the
joints connecting the metatarsals with the phalanges. Midfoot
region 12 generally includes portions of footwear 10 corre-
sponding with the arch area of the foot, and heel region 13
corresponds with rear portions of the foot, including the cal-
caneus bone. Footwear 10 also includes a lateral side 14 and
a medial side 15. Regions 11-13 and sides 14-15 are not
intended to demarcate precise areas of footwear 10. Rather,
regions 11-13 and sides 14-15 are intended to represent gen-
eral areas of footwear 10 to aid in the following discussion. In
addition to footwear 10 generally, references to the various
regions 11-13 and sides 14-15 may also be applied to upper
20, sole structure 30, and individual elements thereof.

Sole structure 30 is secured to a lower area of upper 20 and
is generally positioned between upper 20 and the ground,
thereby extending between the foot and the ground. The pri-
mary elements of sole structure 30 are a midsole 31 and an
outsole 32. Midsole 31 is secured to a lower area of upper 20
and attenuates ground reaction forces as sole structure 30 is
compressed between the foot and the ground. Midsole 31 may
also absorb energy when compressed. Outsole 32 is secured
to a lower surface of midsole 31 and is formed from a durable
and abrasion-resistant material, such as rubber, that may be
textured to define various protrusion for providing traction.
Although outsole 32 is depicted as a unitary element extend-
ing through each of regions 11-13, outsole 32 may be two or
more separate elements, for example. In addition, sole struc-
ture 30 may incorporate an insole (not depicted) that is posi-
tioned within the interior void in upper 20 and located to
correspond with a plantar (i.e., lower) surface of the foot,
thereby enhancing the comfort of footwear 10.

Midsole 31 is depicted individually in FIGS. 2-5 and
includes a midsole element 40, three upper sheets 50a-50c,
and three lower sheets 60a-60c. Midsole element 40 includes
an upper surface 41, an opposite lower surface 42, and a
plurality of bores 43 extending through midsole 31 in a sub-
stantially vertical direction and between upper surface 41 and
lower surface 42. In general, midsole element 40 is formed
from a polymer foam material, such as polyurethane or eth-
ylvinylacetate, that extends along at least a portion of the
longitudinal length of footwear 10 (i.e., through regions
11-13) and also from at least a portion of lateral side 14 to
medial side 15. In some embodiments, midsole element 40
may be formed from two or more discrete material elements
(i.e., a forefoot element and a heel element), or midsole ele-
ment 40 may be formed from a dual-density foam (i.e., lateral
side 14 may be formed from a softer foam than medial side
15). In addition, midsole element 40 may taper downward
between heel region 13 and forefoot region 11. Upper sheets
50a-50c¢ are secured to upper surface 41, and lower sheets
60a-60c are secured to corresponding locations on lower
surface 42. Accordingly, upper sheets 50a-50¢ and lower
sheets 60a-60c respectively extend over and under various
bores 43 to seal a fluid within the various bores 43. Some of
bores 43, however, are exposed (i.e., not covered on opposite
sides by two of sheets 50a-50c and 60a-60c).

Midsole element 40 may be manufactured through a mold-
ing process, wherein a polymer material is injected into a
mold having the shape of midsole element 40. The various
bores 43 may be formed, therefore, by projections that extend
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between upper and lower portions of the mold. The configu-
ration of bores 43 may vary significantly within the scope of
the present invention. For example, bores 43 may exhibit
constant dimensions between upper surface 41 and lower
surface 42. Referring to FIGS. 4A and 4B, however, bores 43
are depicted as having a tapered configuration. More particu-
larly, the dimensions of bores 43 adjacent to upper surface 41
are less then the dimensions of bores 43 adjacent to lower
surface 42. That is, bores 43 may taper inward between lower
surface 42 and upper surface 41. In other embodiments, bores
43 may taper outward between lower surface 42 and upper
surface 41. In addition, various other elements may be incor-
porated into midsole element 40 during the manufacturing
process, such as stability devices or fluid-filled bladders, as
discussed in the Background of the Invention section.

The shapes of bores 43 may also vary significantly within
the scope of the present invention to include the hexagonal
shape depicted in FIGS. 2, 3, and 5, for example. Bores 43
may also exhibit triangular or square shapes, as depicted in
FIGS. 6A and 6B. An advantage of the hexagonal, triangular,
and square shapes relates to the manner in which the various
bores 43 may be arranged in upper surface 41 or lower surface
42 of midsole element 40. More particularly, bores 43 having
hexagonal, triangular, or square shapes may be arranged to
effectively form a tessellation in upper surface 41 or lower
surface 42. As utilized herein, the term “tessellation” is
defined as a covering of an area, without significant gaps or
overlaps, by congruent plane figures of one type or a plurality
of types. Accordingly, bores 43 having hexagonal, triangular,
or square shapes, as viewed in either upper surface 41 or lower
surface 42, may be arranged such that edges of the various
bores 43 are adjacent to edges of other bores 43 and few
significant gaps are formed between the bores 43.

Bores 43 having other shapes may form a tessellation in
either upper surface 41 or lower surface 42 of midsole ele-
ment 40. Referring to FIG. 6C bores having a mixture of
hexagonal, triangular, and square configurations are arranged
to form a tessellation. Bores 43 having a chevron configura-
tion or an irregular configuration may also be arranged to
form a tessellation, as depicted in FIGS. 6D and 6E. Accord-
ingly, bores 43 may form a tessellation when exhibiting non-
regular geometrical or non-geometrical configurations. In
other embodiments, bores 43 may exhibit pentagonal or
round configurations, as depicted in FIGS. 6F and 6G.
Accordingly, bores 43 may exhibit a variety of configurations
within the scope of the present invention.

Each of bores 43 may exhibit similar dimensions or may
also be configured to have a variety of dimensions. Referring
to FIG. 6H, midsole element 40 defines a variety of bores 43
with hexagonal configurations. In contrast with the configu-
ration of FIGS. 2-5, for example, bores 43 exhibit a greater
variance in dimensions throughout the length of midsole ele-
ment 40. In heel region 13, one of bores 43 is significantly
larger than other bores 43, and the larger bore 43 is positioned
to correspond in location with a calcaneus bone of a foot
received by the void in upper 20. That is, the larger bore 43
will be generally positioned under the calcaneus bone of a
foot. This configuration may be utilized, for example, to
impart greater compliance to heel region 13 of midsole 31 and
particularly the area under the calcaneus.

Based upon the above discussion, midsole element 40 may
be formed from a polymer foam material that defines the
various bores 43. In general, bores 43 are substantially verti-
cal and extend through the polymer foam material and from
first surface 41 to second surface 42. Bores 43 may exhibit a
hexagonal shape, or may have a shape that is triangular,
square, pentagonal, or round, for example. Depending upon
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the shape of bores 43, the various bores 43 may be arranged to
form a tessellation. In some embodiments, bores 43 may be
tapered, or the dimensions of bores 43 may vary.

Upper sheets 50a-50c¢ and lower sheets 60a-60c extend
respectively over selected portions of upper surface 41 and
lower surface 42. More particularly, sheets 50a-50c and 60a-
60c are secured to surfaces 41 and 42 to seal a fluid, such as
air, within corresponding bores 43. Sheets 50a-50¢ and 60a-
60c may be secured to midsole element 40 with an adhesive.
In embodiments where sheets 50a4-50c and 60a-60c are
formed from a polymer material, sheets 50a-50¢ and 60a-60c¢
may be bonded to midsole element 40. A variety of polymer
materials may be utilized for sheets 50a-50¢ and 60a-60c,
including nylon, nylon copolymer, rubber, polyurethane,
polyester, polyester polyurethane, and polyether polyure-
thane, for example.

The locations of sheets 50a-50c and 60a-60c may be
selected to impart various advantages to footwear 10. For
example, the locations of sheets 50a-50¢ and 60a-60c may
decrease the compressibility of specific areas of sole structure
30, or the locations of sheets 50a-50c and 60a-60¢ may
impart stability or otherwise control foot motions, such as the
degree of pronation. The specific configuration of sheets 50a-
50¢ and 60a-60c depicted in FIGS. 2 and 3 is selected to
correspond with the typical motion of the foot during running,
which proceeds as follows: Initially, the heel strikes the
ground, followed by the ball of the foot. As the heel leaves the
ground, the foot rolls forward so that the toes make contact,
and finally the entire foot leaves the ground to begin another
cycle. During the time that the foot is in contact with the
ground and rolling forward, it also rolls from the outside or
lateral side to the inside or medial side, a process called
pronation. While the foot is air-borne and preparing for
another cycle, the opposite process, called supination, occurs.
In order to impart a suitable degree of ground reaction force
attenuation upon contact of the heel with the ground, sheets
50a and 60a are positioned in heel region 13. The degree of
subsequent pronation may also be limited by decreasing the
compressibility of medial side 15. Accordingly, sheets 505
and 605 are positioned in forefoot region 11 and primarily on
medial side 15. Additional stability is also achieved through
the placement of sheets 50c¢ and 60c¢ on lateral side 14 and in
an area that extends between forefoot region 11 and midfoot
region 12.

The positions of sheets 50a-50¢ and 60a-60c is one factor
in footwear 10 that contributes to attenuating ground reaction
forces, controlling foot motions, and enhancing stability.
Another factor relates to the configuration of bores 43. The
relative sizes, locations, and shapes of the various bores 43
may also be utilized to attenuate ground reaction forces,
control foot motions, and enhance stability. For example, the
larger bore 43 in heel region 13, as depicted in FIG. 6H, may
be utilized in combination with sheets 50a and 60a to impart
a suitable degree of ground reaction force attenuation upon
contact of the heel with the ground. In addition, the configu-
ration of bores 43 may also operate cooperatively with sheets
504, 605, 50¢, and 60c¢ to limit pronation and enhance stabil-
ity. Accordingly, the advantages of sole structure 30 are
gained through a combination of the configurations of bores
43 and the positions of sheets 50a-50c¢ and 60a-60c.

The specific locations of sheets 50a-50¢ and 60a-60c¢ dis-
cussed above is one example of a configuration that is suitable
for the present invention. Referring to FIGS. 7A and 8A,
midsole 31 includes a single upper sheet 50 and a single lower
sheet 60 that is limited to heel region 13. A single upper sheet
50 and a single lower sheet 60 may also extend along the
longitudinal length of midsole element 40 and adjacent to
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medial side 15, as depicted in FIGS. 7B and 8B, in order to
limit pronation. In another embodiment, as depicted in FIGS.
7C and 8C, a pair of upper sheets 50a and 505 and a pair of
lower sheets 60a and 605 may be respectively positioned in
heel region 13 and forefoot region 11, thereby leaving bores
43 in midfoot region 12 exposed. Accordingly, the number
and locations of the various sheets 50a-50¢ and 60a-60c may
vary significantly within the scope of the present invention.

The presence of lower sheets 60a-60c may not be neces-
sary in all embodiments of the invention, particularly when an
outsole forms a lower surface of sole structure 30. Referring
to FIG. 9, sole structure 30 is depicted as including midsole
element 40, upper sheets 50a and 50c¢, and outsole 32. In
contrast with prior embodiments, therefore, sole structure 30
does not include lower sheets 60a-60c. Instead, outsole 32
covers a substantial portion of lower surface 42 and effec-
tively serves the purpose of lower sheets 60a-60c. In this
configuration, the bores 43 associated with upper sheets 50a-
50c¢ remain sealed due to the presence of outsole 32, but other
bores 43 remain exposed through upper surface 41.

Based upon the above discussion, upper sheets 50a-50¢ are
secured to upper surface 41 and extend over at least a portion
of bores 43. Similarly, lower sheets 60a-60c are secured to
lower surface 42, are positioned to correspond in location
with the upper sheets 50a-50c¢, and extend under the bores 43
that are covered by upper sheets 50a-50¢. This configuration
may seal a fluid within bores 43 that are associated with sheets
50a-50c¢ and 60a-60c. Depending upon the specific configu-
ration of footwear 10, the various sheets 50a-50c¢ and 60a-60¢
may expose (i.e., not seal the fluid within) a portion of bores
43. In some embodiments, one or more of sheets 50a-50c¢ and
60a-60c are positioned in forefoot region 11, midfoot region
12, heel region 13, or a combination of regions 11-13. One or
more of sheets 50a-50c and 60a-60c may also be positioned
adjacent to lateral side 14 or medial side 15. In addition, lower
sheets 60a-60c may be replaced by outsole 32 in some
embodiments.

Each of the figures disclose midsole 31 as extending
through each of regions 11-13. In some embodiments, mid-
sole 31 may be formed of two or more discrete sections. For
example, midsole 31 may include a first section that is pri-
marily located in forefoot region 11, and midsole 31 may
include a second section that is primarily located in heel
region 13. One or both of the first section and the second
section may include bores 43 and one or more of sheets
50a-50c¢ and 60a-60c. Accordingly, one or more discrete mid-
sole sections may incorporate the various features discussed
above with respect to midsole 31.

Footwear 10 may be generally manufactured by molding
midsole element 40 from a polymer foam material to define
the plurality of bores 43. Upper sheets 50a-50¢ and lower
sheets 60a-60c, for example, may then be secured to midsole
element 40 in any of the locations discussed above. The
combination of midsole element 40, upper sheets 50a-50c,
and lower sheets 60a-60c are then incorporated into footwear
10. As discussed above, the various bores 43 may be formed
by projections that extend between upper and lower portions
of the mold. Hexagonal or other shapes may be imparted to
bores 43 by the protrusions. In addition, tapering or changes
in the dimensions of bores 43 may be imparted by the protru-
sions. Accordingly, the molding process may be utilized to
provide midsole element 40 with any of the configurations
discussed above, including the configuration of a tessellation.

The present invention is disclosed above and in the accom-
panying drawings with reference to a variety of embodiments.
The purpose served by the disclosure, however, is to provide
an example of the various features and concepts related to the
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invention, not to limit the scope of the invention. One skilled
in the relevant art will recognize that numerous variations and
modifications may be made to the embodiments described
above without departing from the scope of the present inven-
tion, as defined by the appended claims.

That which is claimed is:

1. A sole structure, comprising:

a midsole element formed from a polymer material, the
midsole element defining a plurality of bores extending
in a direction from a top surface of the midsole element
toward a bottom surface of the midsole element, wherein
the plurality of bores includes a plurality of bores of a
first size and a plurality of bores of a second size differ-
ent from the first size;

an outsole provided at the bottom surface of the midsole
element; and

a first sheet secured to the top surface, wherein the first
sheet extends over and seals fluid within at least some of
the plurality of bores of the first size and at least some of
the plurality of bores of the second size between the first
sheet and the outsole.

2. The sole structure according to claim 1, wherein at least
some of the plurality of bores are tapered in a direction
between the top surface and the bottom surface.

3. The sole structure according to claim 1, wherein the
outsole covers a substantial portion of the bottom surface of
the midsole element.

4. The sole structure according to claim 1, wherein at least
some of the plurality of bores have a hexagonal shape at the
top surface of the midsole element.

5. The sole structure according to claim 1, wherein at least
some of the plurality of bores in a midfoot area of the midsole
element are larger than at least some of the plurality of bores
in a forefoot area of the midsole element.

6. A sole structure, comprising:

a midsole element formed from a polymer material, the
midsole element defining a plurality of bores extending
in a direction from a top surface of the midsole element
toward a bottom surface of the midsole element, wherein
the plurality of bores includes a plurality of bores of a
first size and a plurality of bores of a second size differ-
ent from the first size;

a first sheet secured to the top surface; and

a second sheet secured to the bottom surface, wherein the
first sheet and second sheet are positioned with respect
to the midsole element so as to cover openings to and
seal fluid within at least some of the plurality of bores of
the first size and at least some of the plurality of bores of
the second size between the first sheet and the second
sheet.

7. The sole structure according to claim 6, wherein at least
some of the plurality of bores are tapered in a direction
between the top surface and the bottom surface.

8. The sole structure according to claim 6, wherein at least
some of the plurality of bores have a hexagonal shape at the
top surface of the midsole element.

9. The sole structure according to claim 6, wherein at least
some of the plurality of bores in a midfoot area of the midsole
element are larger than at least some of the plurality of bores
in a forefoot area of the midsole element.

10. A sole structure, comprising:

a midsole element formed from a polymer material and
having a first surface and an opposite second surface, the
midsole element defining a plurality of bores extending
through the polymer material from the first surface to the
second surface;

an outsole secured to the second surface; and
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a first sheet secured to the first surface, wherein the first
sheet extends over a first portion of the plurality of bores
and seals a fluid within the first portion of the bores
between the first sheet and the outsole, and wherein the
first sheet does not seal a fluid within a second portion of
the plurality of bores.

11. The sole structure according to claim 10, wherein at
least some of the plurality of bores are tapered in a direction
between the first surface and the second surface.

12. The sole structure according to claim 10, wherein the
plurality of bores includes a plurality of bores of a first size
and a plurality of bores of a second size different from the first
size.

13. The sole structure according to claim 12, wherein the
first sheet extends over and seals fluid within at least some of
the plurality of bores of the first size and at least some of the
plurality of bores of the second size.

14. The sole structure according to claim 10, further com-
prising:

a second sheet secured to the first surface, wherein the
second sheet extends over a third portion of the bores
and seals a fluid within the third portion of the bores
between the second sheet and the outsole, and wherein
the second sheet does not seal a fluid within the second
portion of the bores.

15. The sole structure according to claim 10, further com-

prising:

a second sheet secured to the first surface, wherein the
second sheet extends over a third portion of the bores
and seals a fluid within the third portion of the bores
between the second sheet and the outsole, and wherein
the second sheet does not seal a fluid within the second
portion of the bores; and

a third sheet secured to the first surface, wherein the third
sheet extends over a fourth portion of the bores and seals
a fluid within the fourth portion of the bores between the
third sheet and the outsole, and wherein the third sheet
does not seal a fluid within the second portion of the
bores.

16. The sole structure according to claim 10, wherein the
outsole covers a substantial portion of the second surface of
the midsole element.

17. A sole structure, comprising:

a midsole element formed from a polymer material, the

midsole element defining a plurality of bores extending
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in a direction from a top surface of the midsole element
toward a bottom surface of the midsole element;

an outsole provided at the bottom surface of the midsole
element; and

a first sheet secured to the top surface, wherein the first
sheet extends over a first portion of the bores and seals a
fluid within the first portion of the bores between the first
sheet and the outsole, and wherein the first sheet does not
seal a fluid within the second portion of the bores.

18. The sole structure according to claim 17, wherein at
least some of the plurality of bores are tapered in a direction
between the top surface and the bottom surface.

19. The sole structure according to claim 17, wherein the
plurality of bores includes a plurality of bores of a first size
and a plurality of bores of a second size different from the first
size.

20. The sole structure according to claim 19, wherein the
first sheet extends over and seals fluid within at least some of
the plurality of bores of the first size and at least some of the
plurality of bores of the second size.

21. The sole structure according to claim 17, further com-
prising:

a second sheet secured to the top surface,

wherein the second sheet extends over a third portion of the
bores and seals a fluid within the third portion of the
bores between the second sheet and the outsole, and

wherein the second sheet does not seal a fluid within the
second portion of the bores.

22. The sole structure according to claim 17, further com-

prising:

a second sheet secured to the top surface, wherein the
second sheet extends over a third portion of the bores
and seals a fluid within the third portion of the bores
between the second sheet and the outsole, and wherein
the second sheet does not seal a fluid within the second
portion of the bores; and

a third sheet secured to the top surface, wherein the third
sheet extends over a fourth portion of the bores and seals
a fluid within the fourth portion of the bores between the
third sheet and the outsole, and wherein the third sheet
does not seal a fluid within the second portion of the
bores.

23. The sole structure according to claim 17, wherein the

outsole covers a substantial portion of the bottom surface of
the midsole element.



